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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display similar to 
display video on a cathode-ray tube by making the suppression of color 
slurring and the securing of peak luminance compatible. 
SOLUTION: After R, G and B signals are processed by variable gain 
amplifiers 2, 3 and 4 and variable level clamping circuits 38, 39 and 40, 
their characteristics are converted by using an LUT(look-up table) 1 1 f 
12 and 13 and the signals are supplied to a liquid crystal display device 
18, which displays video. An APL detecting circuit 37 detects an APL 
(video mean level) from the R, G and B signals to decrease the gains of 
the variable gain amplifiers 2 to 4 and hold the ratio of R, G and B colors 
constant when the APL is high and the screen is light on the while, or 
increase the gains of the variable gain amplifies 2 to 4, detect peak 
luminance, and suppress a decrease in black level by the variable level 
clamping circuits 38 to 40 when the APL is low and the screen is dark 
on the whole. 
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tcAP Lmm\E\$&X/<y7T 2 4-2 6,&fct2 7-3 

otPlfll!|3 5. 4 2d5*J®$tl, flJ#flJfl«ES 1 
t ^^J»mjES 2 i^btbSo 
[0 0 5 2] ~CDj;5tC, r<DS3 0SJfe^fig-?ti\ A 
PLES&4 6 hffi&t&ffimitX^, rut'i^ 

[0 0 5 3] m 1 Ott^:3BWfcJ:S?Kfi^^iSO*4 
(O»i^fyn 7 ^lt'$)ot, 4 8f3APL& 
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fflSMHsIK, 4 9-5 1{iiI^ 5 2 ~ 5 4 fiADflLgg 

[0054] z<Dm4<Dmm^m^ Eisjc^ufci^ 

MMMM&r t ji/$Mt\^£-h<DX&>r>x, iioi:/T 

-Tct^t-s AD»8, 9.10£LUT11.12,1 
3 ^(7?r^tC^|§4 9-5 1 £*PJM3 5 2-5 4 <t £12 
:uh,b3MMS4 9 — 5 1 lC|H5-C<Z>ii#@S&2. 3. 

4<D^mmm<Dmm^ntc^t, ^tc, jnm§5 2-5 4 

JO icU 5 X(D? y >^]3}^ 3 8.3 9,4 00 Is'tsl'fflffim 

mzntiittzh&xtb&o 

[0 0 5 5] A^SBT-l 9, 2 0, 2 lT^bA^LfcR. 
G.Bff-^-fi^^, ADM8,9,10T'7^^^ 
R, G, Bm#t-3E*£*lfc@L 5H*S&4 9,5 0,5 1 t 
APL«ttJ»[JHHlK4 8 £lC«££ti6 e APL^ttJ^ 
JllHlK4 8-Ctt, ^tb&R. G. Bft^J:5APLiS« 

W^ttrrwAPLtciscfc^^D i btoWmWD 

[0 0 5 6] f£ff&4 9,5 0,5 ITU ^^tt/c^ 
20 -fv?^R, G, BiB^mWWMD ltmW-ZfL, AP 

L(cj£:c--fcftJ#^dSfT/j:*?tLS 0 JolHSS 2. 

5 3,5 4"C(i, ^^§4 9,5 0,5 H^Wr^v'^ 
A-R, G, Bjff^DlitD 2flSanJ¥£*L, APUO& 

[0 0 5 7] rrT% APL*t±i»[|HHlK4 8-C«aiS 

PL&'h£<x±fct vx^mffixh&M'&wz, m 
[0058] mi i i otcjott^AP Likmrnum 

$&4 8<D— MrfcW&yrrfyzz y^mXfooX, 5 5 — 5 
7(iA^^, 5 8-6 0(iflWS&, 6 1-6 3^iSc 
SI, 6 4.6 5 (*2j[]JiL3^ 6 6 ti^JfSI, 6 7 Htffcg: 

MlH]S&, 7 lfi^s/^lHl^ 7 2, 7 3{iLUT, 7 
40 4,7 5 (ittl^SS^-CfeSo 

[0 0 5 9] f^[g]^*5^r, XJlftifrS 5,5 6,5 7^ 
^A^bfc^^ ^^/VR. G, BiS ^-1*%:*. ^Hl«5 
8.5 9,6 0tC^^nr^^6 1,6 2.6 3 
^nXV^^^If JtJP^6 4. 6 5T1D 

^s^ttr^^r ^^/n*«m-^Y^^ric$ns 0 nt 

S C^O«fc|fem^-W»^, ^»5S6 1.6 2,6 3l:fe 

jW$n"Cv^S^jg:oJt^(i. ±IEcoj:^itc N o. 3 : o. 

5 9:0.11 t?fcSo 

[0 0 6 0] ^JPIl^6 5^e>ffl^r$ix67 f -f v'^^JWft 
50 ff^-Y^, mm^e 6tM3S6 7|C^tt$tLTl>S3f 
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it<o&#&mnztLit®* im&&6 8 1 is*;** 8 1 1 

ZZX, fi%**6 7(C»iift$^TV^«Wil/(lStt 

^^■cw^siEit) *k *>r * >^ 

fBWIsItt7 OliU'v^*' 69^ lMiS»!IB|Sl:!lt 

n> ^-f 5>^jaiisiK7 0(ij:oTiSiaifeacSflrao 

[0061] 7 saigas 7 i-C7i/f$tiitAPLf- 
*f*. LUT7 2tiSil:Dn:^ 

a^ja^7 4A»e>3R»»4 9-5 i (an i^as 

ffc^ LUT7 3-eAnJM&7 3-CJ&0*«»D2 1i 
K»£*lTtitfjWF-7 5^P>ADjW5 2-5 4 (01) 
(C^^n5 0 LUT 7 2.7 3fC(i, 0 5 iC^L/iJg 

l.JtajM5MRD2«:Ttf\ APLi«iftv^§, ££fl!8c 

[00 6 2]^±oj:5i;, ;i©»4w2S»&1»i::*3v^ 
ill-, ^»lt±tf-^»*Sr«fe«pUoofei*ix<0^/iV^ 

m<D3\$ffii£^tcmmm7f;&mm>-fz>ztfrx~$% 0 * 
^^DA^iEttr^T^iHi^ir^L s uk-rs^a* 

[0063] hi 2tt**w^j:5ifts*^aie«>*5 

OUKS^ffiSr^-t-^ny^HTfaboT. 7 6,7 7fiA 
D^&3£. 7 8ltf^^^^RGBf = -^ 7 9f*A 

[0 0 6 4] z<DMM&m&. m l Ofc:^LfcSS4<o2* 
R. G. BfM>©ft;fc>tUC, «*{H§-Y£fe* 
ft#C £ ^tAT^S J: 5 U^t>^"Cfc5 0 
[0 0 6 5] il 2(C:fcV^T, AZ>t%+4 4. 4 5 

A^**ifcJW««^-Ytfe*«*Ci:tt*^, AD SB* 

^rC\zm&£ftfzWl, f^^/VRGBT^-^78(C 

[0 0 6 6] £/c, ADfM7 6^f>Or>f^/Ui 
«H§-YH\ APL*ffl«»sJI&7 9fct>fl«&$ 

ns 0 roAPL*ai«ins]gS7 9-cii, ffc*&$ftfc7* 

-f i?^/U»«f&#Y3flSAPL3flStWi$tL, ^^>iC, -CO 
APLI^CtiMtD 1 £j&DjMR»D 2 £3S£*££ 
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[0 0 6 7] W±EWa>«riSi;j\ E 1 0 (c^ Lfc3Si£fl2 
IK£lflltR"OifcS. 

[0 0 6 8] Hi 3JiEl 2li*5(t5APL«ffl*JHs] 
U7 9(D—Mt&M*7F-f7*y?m-?hiT^ El HZtt 

[0 0 6 9] r<OA^Jli, ADM 7 6t^£><7?tV 

i?#/i>M&tB&Y&mM&m-?&b<o-?*>z>&*h. mi 

l\ZmLitMefc&\X*(D7*4 i??/UR,G. B^^^f^ 
/0 ^^>^«Kf&-^Y*4ferti--5Si55> (EP*>, 11^5 8- 
6 0,filM6 1-6 3MDl^6 4, 6 5 ^ 
5r) ^gttSt^^ [21 1 3 C^tJ: o (c % a> 
a»S7*-f ^^/uJ**ft-^YdSADK»»"7 6.(1112) 

/£&tfHjfm, El lic^U^^^Jir^r^-So 
[00 70] :oj;9l:tT, wcomscon^^^. 

El 0T^l^4^W^Ml^P,n 

[0071] ui 4tt&&m\z£z>m&3t7Fmm<Dn6 

8 1 Ri — 8 lRn,8 1 Gi — 8 1 Gn, 8 1 Bi — 8 1 Bn 
liLUT, 82Ri,82R2,82Gi,82G2,82Bi, 
8 2 B2teil^g: N 8 3l*APL&£ti^[n]&-efc 
0. El 0(c5fetJSi-SfifB^^liPI— ^^-^roitTS^-r 

[0 0 7 2] ro»6<©**^ffitt % El 0Jw*3ttafH 
H«4 9-5 10*f]#«i]»«fiB)!eirS:LUTlC«Ffc-frS 

[0 0 7 3] I^EK^^T, ADfi^8, 9, 1 0 tD 
30 A£&S§1 4.15.16 b&mt^ m91$S0&&l1h 
JxT^S. :^IgP8 0lt ADIS&3S8, 9. 1 0rt> 
bM?)£tlZ>R. G. B«#fe(C, APLilll^I[ElK8 
3 T^tti^tl5 inbf >f ^/UR, G. B{f £<5A 
PLI^CT, El OlC*5l*S3MM&4 9-5 IK** 
*><0£[!^O*tJmW£El OKiStfSLUT 1 1 — 1 

^^RflfiC^t^nlSOLUTS lRi — 8 lRnt 
2 ffi£>3#l^& 8 2 Ri . 8 2 R2 , is* /1>G{B%-\C 
tt-f 5 n m<0 LUT8 lGi — 8 1 Gni 2 m<Dm$L^& 
40 8 2G1.82G2, 7W v ? ^^Bfa _ ^"l^^t*t*'5 nf@COL 
UT8IB1 — 81Bnt 2®(0^^^@:8 2Bi. 8 2 B 

[0 0 7 4] f-f^/UR.G. B«»ii*f-rSSWa8 

ov^TKWi-St, AD^8^e>^$ii5r>fv? 
^Rff-^-fi. ^^80(C^oV^T. L UT 8 1 Rt — 
8 1 Rn<Doh<r>m$i^&8 2R\Xm$l£frtlLUT 8 

lRi(fiU i = l,2, n)\m&£tl% 0 

50 51^#©:8 2R2(iiS^#©8 2Ri^il^Ufc:LUT8 
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1 Ri 9* LUT8 1R1 T^&£ 

lOO 7 5] rr"C% APL*W*»lilK8 3I1 «£H 

T8 lRitC^i"6J:9^bT^6o SP^. APL^ 
tftKWlH]&8 3(4. HtHUAP L£D^#^^7>-^ i 
©feOffeSi:^ iltR#©8 2Ri, 8 2R2^^J^Ib 
Ti#@^LUT81Ri fcS&^itSo 
[0 0 7 6] SU^LUT8 1 Ri (C(4, 

T8 lRnlctt, fijUSrS/RtStt^*^^* 5 

*&jjft£ft-C^5o t-fc, -n^LUT8 1R2, .8 

lR(n-i)M^, ^MHJ#**/h#]#fc^ra<Z> (n 
-2) g^^#^*^*N&U r<Z5*HSbfcftJ#t--r 

[0 0 7 7] f^J^HSfc^LUTS lRidte 
ttJjlS^-^iUtts 03 (c) K^bfcA* 

/h$IJ#£#3fc«>£>LUT 8 1 RnlcftSW^ftS**?* 
-^ittfl 015 (a) ^i-^^^V^<Z>A^*t 

n&ft&t. mis (b) t^ti3 (b) tmm^m 

WUfc-fc 5t-L-"C*«)fcia 1 5 (c) d^-fA^tU^ 
m&&m:ttW& ! f--*k1rZ>o LUT8 1R 

2, ,8iR(n-D^Mf^am ^tibi 

3 (c) (c^i-A^J*Hti^*H4tiai 5 (c) t^-TA 

rate «t ^^i^^nm^^^^-rw^f—^ t-r 

[0 0 7 8] AD3EtMS8^btti^$ 
[0 0 7 9] n H!l 5 (a) l:^t^7 P >T%<0 

AJiMmm¥f&&. x^m& 2.6, 9300 

° K+2 7MPCD (x = 281,y = 3.11) ti^tct^ 
W^t'feot, 03 (a) WtfcA^MW«H4fc 
temte*). "r^ v?^;vRff ^<z>A^»SW^^^ s S^fiS 
2 5 5T*fc*fc#a>tt&aS|g|l 5 (b) T^Rfe^S^: 
M5 6cd/m 2 ^6J:3ta-CV^ 0 0 15 

(a) (C*3V^. *f<< Vf/l'G. BfgfW^MW^ 
;^ft^cl2 5 5-?fc4itW»g^, 115cd 
/m 2 . 2 1c d/m 2 i-^5 J: 9iCUT^?)o 

[0 0 8 0] 7*-f v?^^G, Bff -^-(CO^T^^^-efo 
9, 0 3 (c)(^-TA^*mi^#teR.G. B«r**3i-SE 
tfcv*— ^3&S*>* LUT 8 1 Ri, 8 1 Gt, 8 1 Bi 
$*U 015(c) (c^i-A^^tH^^ttR. G. B £r^*? 
i~^^-r — Zti^X LUT 8 lRn, 8 lGn, 8 1 BntC 

^^tiTv>5 0 tut, 03 (c) \z.mirA3}tt\tiJ} 



(8) 4#0B¥ 1 1 -3 0 5 7 3 4 

»i:il5 (c) lc^i-A^*H±l^1#tfeRt<7>ra<Z5 
iMM§ra-e#«>fc (n-i) «0>A;fc*frtitfJ*HfcR£^ 

^t»f-^ii\ fir#^^^<-f-^Hit^LUT8 1 R 

2 . 8 lR(n-i)(Cfei(ft$tt5 B L U T 8 1 G2, ■•• 

8 lG(n-i)MLUT8 1 B2. , 8 1 B(n-n(C 

[0 0 8 1] ^ZX\ AP L&ffi?£3l[el&8 3(4, *'h 

2R2$r^iJ^lLTLUT8 lRi^3ltR-T6o 
70 9. ADfM8^b^T>f i?^/URfltliLUT8 1 
RKO^ftf 5 — ^(^J:o"CSE**0:31$ix, DA^^l 

t # rofoa^-r * 1 8^3§££;h,§R&f40 3 
( a )lC*3(t5A^*ttt«P!Rr^R^S-r5o AP 
L«ffli*»§]»&8 3(4. *:*c<z>7i'^0>APL£:fctfrt- 

3S^^S8 2Ri,8 2Rz^MLi:LUT8 1 
Rn£>liR-f <5o rtUCj;*). AD^m^S^btO^^ 
^/^RftfHLUT8 1 RnO^f-^l'iotf 

/!>>ib3g±£tL6R£.f40 1 5 (a) (i*3CtSA^J*t3W^ 
«M4R£iKJ£"f 3o 3 0>l§£\ LUT8 1Rn^if 
-^£6015 (c) T*coA^^tli^^(-J:orfii 

#^X.e>n-CV^5o LUT8IR2 8 1R 

(„-ni:o^tt), tfttti$^5APL^#$(-J£:^-C 

[0 0 8 2] :to: £(4G. B{§^OV^Tt>i^t!£"C*> 
9, ADM8,9,10H<Z)fr^^ 

r, g. Bit ^^T^fit^H^u -t^PSSH^ 

[0 0 8 3] fc*3. APL«fflSl*8 3(4. illt^ 
UfcMttT<);<, LUT 7 2,7 23i>e>tiJ*^5 
1, D 2<D\t*a*tlfr<Offi.lZfctX* ±f2t^J:9 

tc x ^W8 o %pm-tz>£ 9tc-r^ 0 r^Jt 

£\ r^fbLUT 7 2 £fcf4LUT 7 3tCf4. iliR^Jg 
40 82RI.8 2R2^I^8 2 Gi . 8 2G2WI^¥ 
S8 2 Bi. 8 2 B2Srft«J1W-e#53E*7 f — ^^t&«ftS*L 
TV^I £ J4V^5£t? 1 b&''\. 
[0 0 8 4] :(Di6^I«:^^t, 7*>(*J9 

jismmzftteo h<oxh%frb, aysia]g&&Ls ntx 

[oo8 5] 01 6&*&mc£%WiM>m^mw<DWi7 
<DmffiMte*^-f7T3v*m-c$><>x^ ii2wn 

50 4 (c#j£^S«5#tC(4ra-##£ortT^So 
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IS 

[0086] i^ehc*si*-c\ z<Dm7<DnMMmi*s m 

XMt^b Ltch<DX3bZ> 0 gq^. A^$SH^4 4.4 5 

frbAXztitimmm^Y b&mm^-cb&Zz*. ad 
76.77 -c-t^ ^^/u^m^-. ^^^m 

v^vl'R. G, B{t-$§-<0|S 1 4^*5lt-5^SLgfS8 0 <b|^ /0 

{0 0 8 7] O-C^APL^m^lHl 
S&8 4&mi 3i-^-r^fiSc^^UTioO, LUT7 2. 

7 3^f, tD^— ^ D 1 , D 2 <DV ^-f n^C/fc CT1^# 
S82Ri,8 2R2-*>aa^&8 2Gi,82G2, iltR^ 
^8 2Bi,8 2B2^Ji^iX5o l£Oi^, r. 
ix?>a^#©^«J5»^€>n5J:5*w, LUT72^ 

[0 0 8 8] -CDJ:9l-, ^!&7<DJig^f&{C:f3^T 

So 

[0 0 8 9] mi 7i4*«M^J:6*ft*^3gia^lS8 
<^HSfe^$r^i-^oy^iHTfcoT, I'M: A PL* 

2* ~ 4' 5'-7'|±^7^ 
yiElSS, 8'-10'H:ADSI«, ir-13'liLU 

t, i 4*-i 6'ftDA^^. i i 

8 ' fif&tPait^T^-f X , 1 9 ' ~ 2 3 ' fiA^SSH^ 8 
5, 8 5*. 8 6. 8 e'fl^y^r. 8 7.8 7 ' li$ftT\ 

8 8.8 9 liSM*^"?*) I? . @ 1 td^-f-efiS^t- JO 

[oo9o] hheic^t. ^<oms<Dmmmmi^ 2 

-£"6 t^tfeot, #J£tf, ^«I^T§P8 8 r 8 
9©tt«/Tf/V^ 1 8. 1 8* lZW:m$tlZ>&:1&$:m 

0. i^J:9fc^©rnfc*S«^«8 8. 8 9^ 

[0091] A^fdg^i 9. 2 0. 2 \ frh<o 40 

R.G. Bft-^i:A^3SS^l 9. 2 0. 2 B 

«^tf4Kcii!Mft«#ot>«>-e*>ort>, 

R.G, Bff^A^^l 9. 2 0. 2 l^A^U £S 
^WWR, G, B«*S:A*«S-7-R. G. Bft^^rA^J 
*&^-l 9'. 2 0'. 2 l'*^A^-t-5J:9tcUr, 
y 1 ooiftfcSr^H-* X o LT t> J: v \ 

'M<i:():fl5^i:(4, AM^f-2 2, 2 2'^^ 
$ix^^im^ft^-H^>Ay3ig^2 3, 2 3'^P>A^J$ 
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[0 0 9 2] A P L^miH]g& 1 O^ttiAP L (Ofc C^J 
#^JPmi£S H*s<*y7r 8 6lzm'&£tl, *fc, AP 

L^miHiKi'^aiAPLt^cfc^j^wmiEs r 

otti^^(i^y7r8 5t^8 7i:(c^$n. * 
fc, ^S/7r 8 6'«>liJ^f4/<y7r 8 5' tm*8 

[0 0 9 3] ^C"C\ '<y7r 8 6.8 6'ttjg&tttfE£ 

8^8 7T*<£>^1£J; 9 t>£Gv*t tlcf*. ^-cotiJ^mBES: 
/<5/7r8 5t^8 7^|&ta^ -t(0|U^SJBEiS 
8HF8 7-eo^JEJ: 0 t>(S^fc roagg^S 7t 

tf>mi££v<;/ 77 8 5tC^-f-^ e ^y7786'i: 

[0094] APL*ansiKi"e«ai$n5A 

P Ls&SAPLtfcffllsItel '-e*ffl$n5AP L«t <9 fc* 

S l'^y7r 8 ^' ^\^XW^^m^2 t -A' 
flfihf-8 7\ 8 7 t^y7 7 8 5 b bT^^^gJS 8 

8<DM^oraei«««2-4^t>»i&*ixSo ^tticj: 
I?. «e*^sb8 8<ofij#^rjE*g«*2-4t>, 
^^b^^^is 8 9 (Dmw^mmmm 2 ' ~ 4 ' t , « 

§U 8 90AP L^ttJIeli^ 1 ' "CWffiSixfcAP LldJEC 
T*J##I«I $ tl 6 r t t£ % . 
[00 9 5] #J1My&HI£ES 1 ' <ffj#$ij^imi£ 

s KDb^^n, m^7jk^<^^8 8tc*3^r, :o 

ffJ#0J^®E S 1 77785^ UT^1J# nr^lf^ 
S lliig^8 7. 8 7 , fc/<y7r8 5'Sr*LtM* 

^8 8(Dmn^mmm&2' ^4* {zhm&ztiZo z 
tucxv^ «eM^A8 8©fij#praEit««2-4 

fflES*^«8 9 0«#pT3E«|«S&2 , -4 , t>. »E 
e^flFIS 8 9 (DA P LttmiBlK 1 -etftW $ ixfc A PLI: 

[0 0 9 6] rtl^OlftfPtt, %£^»8 8.8 9 
t1>iai{r^ufc»i<D3lli6Jgl!ifc|3«-eaE,5 x roi 
%&^«S8 8, 8 9T*ii. PICHIijUM 
EE-C, ^^t^^tcrt:, APLlftttJiHiKl. l'-Ctfcffl 

^if*Sl§2-4 t 2*— 4 , i55pJ#*JW$iX«r. tiC^C 
9, »»**«8 8. 8 9R|(DflJ#<Drfe>o$AS*<)fc 
ot, -^yu^^ y— v*^lc*3V^Tt>. JWAil^fco 

[0 0 9 7] :ol8^iWit [g] 1 (C^Lfc^ i 
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Mwcnm^X'TT^tz-nimm* 2^^x±m^^xmm<D 
mmmmttftteo & o^-r&z t i>x$z> 0 
[oo98] t r 5x% $i±mw L,tc&mMJtmxttL, 
a p l ^mtn^ a p l &tti^niej& v ^x&u<om 

v\ 

[0 0 9 9] IS 1 8 fi^^^^-fttS^ffilHlSS^)— 70 
^J5:^i~lH]SllllT^oT, 8 8- 9 0 fiA^^T", 9 1 
- 9 3 teifcigE^ 9 4 — 9 6 tij&Jru 9 7 — 9 9ti^V 
T^IK 100^102li^y77, 103— 106 

1 0 7,1 0 8 V?T. 109,110 li nTSS 
WMs 111.11 2i$M£}i®i^X&>Z>o 

[0 10 0] [^[HiC^^-r, A^J^8 8,89,90^ 
bAtlZfrtzR, G, B{f ^Z$:*tt:m%59 1,92.93 

-e^^mjEER, eg, eb tit&zrL&o rtitSME 

Er. Eg. Eb^, R, G. B{f 7 LfdAvWm 

U Bff -^tt^ 2 0 0 <DA±y&m U^^X&tlfrl&fa-t 

[0101] ifc|ftSS9 1.9 2.9 3s&»£>fi^e*, R. G. 
Bft-^SfMEER, Eg, EsZmx-Zk, R, G, Bft 30 
-ft-tSTOEEER. Eg, EBtOi© l^/l^fgft A R, 
AG, AB^ti3^J$*vS(©'C?fe5dS, r<D,fc SKgiMI 
JEEr. Eg, EBO*#£&K3rr3C£lC«fc9. #JX- 
WT, Hi5^:f3^T, AASSS^l 9.2 0.2 
*l£R. G. Bf3-S§-£, ±|SOJ:9t-. ^J^J^^A- 
»£^-f t-LUT 11.12.1 3"C^tfeUfc4&^^ 
(4, m^R.G. B(S^B3W^^s^»6Si(i«E 
Er, Eg, Eb M^f^^l8ia 

fe-rnasss^i-ajwi^ Jt8£&9 1.92,9 3co'>&< 

[0102] H:«S9 i^e>a^$tt5^m^AR(4, 
JSSt9 4 fc3^t9 7 t^?>*:sa5>iHi»s-ea^$ 

tLT¥^b^tlfc^, ^77 1 OO^ltilTil 0 

£^{f-^AGJL SJn9 5 t^y^rl/^B 8 fca»?>fc£> 
5»5>la]ll&-e*^$^"C¥*&fli$ttfc^. /<y77 1 0 l 

^ui^ti o 4\z.m$zn. jt««9 2^e>ttiy3$ 
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%mft\m&r*mft£tix¥mt£titzW:, ^7710 

60 1fiSi 1 0 3-1 0 5 tjgtt 1 0 6 t 

LT*><9, /^y77l 0 0,1 0 1,1 0 2 cDtti;7j{f 

rne>istt:i 03.104,10 5 <nt&$im<nitmxMW 

[0 10 3] ^^^JtJO^com^mm^, — ^T(4, 
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